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TECHNICAL NOTES
Sheath-assisted controlled deployment technique
for Excluder bifurcated main body
W. Anthony Lee, MD, and Peter R. Nelson, MD, Gainesville, Fla
The W. L. Gore Excluder bifurcated device uses a single-action deployment mechanism with an expanded polytetrafluo-
roethylene string that is stitched to an outer jacket constraining the nitinol self-expanding stent-graft. Under certain
anatomic conditions of the proximal neck, the deployment angle of the proximal stent-graft can be difficult to predict and
result in the device being seated caudal to the intended landing site just below the lowermost renal artery. This article
describes a technique of controlled deployment of the Excluder device where the top of the main bifurcated device is
“flowered” by slowly pulling the deployment string while being buttressed by an introducer sheath to prevent premature
deployment and allow longitudinal positioning of the device. This technique could be used when a more gradual
deployment of the Excluder device is desired in angulated or short proximal necks. ( J Vasc Surg 2006;43:1060-3.)The Excluder device (W. L. Gore and Associates, Flag-
staff, Ariz) is currently one of four commercially available
devices approved for endovascular repair of abdominal
aortic aneurysms. It is a modular system consisting of a
bifurcated main body with a single docking limb and as-
sorted iliac limbs, and iliac and proximal extenders. The
main body has a scalloped proximal crown that is entirely
covered and has multiple circumferentially paired nitinol
anchors for active fixation. There is no bare suprarenal
stent, and the proximal edge, identified by three gold
markers, is designed to be placed immediately below the
lowermost renal artery.
All of the devices in the Excluder product line are
deployed with a proprietary Sim-Pull mechanism. In this
mechanism, the stent-graft is constrained within an ex-
panded polytetrafluoroethylene (ePTFE) jacket that is
stitched with a single strand of ePTFE string that exits at
the distal end of the delivery catheter through a modified
Tuohy-Borst valve. Pulling the strand unravels the seam of
the constraining jacket and releases the device. The jacket-
device assembly is tied to loops in the proximal and distal
cones of the delivery catheter to allow some rotational
control for orientation of the two limbs. In the device’s
instructions for use (IFU), after it is positioned, the string is
intended to pulled in a rapid, continuous manner until the
entire device is deployed. With the exception of the proxi-
mal extension cuffs, all the devices are deployed from the
proximal end to the distal end. The entire system is de-
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1060signed to be used with an introducer sheath, because “bare-
back” delivery of the delivery catheter can result in arterial
injury or inadvertent premature deployment, or both.
In angulated and relatively short necks, the final lie of
the top of the bifurcated stent-graft can be lower than
expected when released from its constraining jacket. When
the neck length is 20-mm, this can lead to compromised
proximal fixation and seal. This technical note describes a
technique for slow, controlled deployment of the Excluder
bifurcated main device that may be useful in shorter or
angulated proximal necks, or both.
TECHNIQUE
Bilateral femoral access is obtained in the usual manner.
In the primary side, the initial wire is exchanged for a
superstiff guidewire to provide the necessary support for
the remainder of the procedure. Our preference is the
180-cmMeier guidewire (Boston Scientific, Natick, Mass).
The patient is systemically heparinized.
Although the IFU recommends a 30-cm 18F intro-
ducer sheath, for this technique, a 35-cm 18F sheath with a
marker band is required (eg, Cook, Bloomington, Ind).
The sheath is advanced under fluoroscopic guidance to the
level of the renal arteries. A straight angiographic catheter is
introduced through the contralateral femoral artery and
positioned at the level of the L1 vertebral body. The
Excluder bifurcated device is prepared according to direc-
tions, inserted into the 18F sheath, and advanced 5 to 10
mm above the lowermost renal artery. The sheath is re-
tracted approximately 2 cm below the top of the stent-graft
(Fig 1).
The next step in the technique requires an assistant.
While the operator is stabilizing the sheath and the delivery
catheter as a single unit, the assistant pulls the Sim-Pull
deployment cord slowly “one click at a time.” One should
feel each knot of the stitch being unraveled along the
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continuously observed during this entire process. The top
of the device will begin to “flower” (Fig 2). Because the
constraining sleeve is attached to the ipsilateral limb side of
the stent-graft, the flowered top of the device will initially
tilt eccentrically towards the contralateral limb side relative
to the central axis of the delivery catheter. The top of the
device must be deployed at least 2 cm before the tilting
partially corrects itself.
During this time, the angiographic catheter is main-
tained just above the renal arteries, and interval control
aortography is performed with 5 to 10 mL of contrast
injected at 15 to 20 mL/s. The C-arm craniocaudal gantry
angle may also be corrected in cases of proximal angulation
based on linear alignment of the three gold markers at the
top of the stent-graft. At this point, the top edge of the
stent-graft should be apposed to the aortic wall and the
exact lie of the device determined.
After these adjustments, the entire device with the
introducer sheath, as a single unit, is slowly and carefully
retracted to the desired position below the lowermost renal
artery. (Fig 3) Deployment of only the top 2 cm will not
engage the anchors to the aortic wall and allow caudal
retraction of the stent-graft.
Once the top margin of the stent-graft is positioned at
the desired location, the operator slowly retracts the intro-
ducer sheath while carefully holding in place and buttress-
ing the delivery catheter. This maneuver is very similar to
deployment of a self-expanding peripheral stent. Unlike
Fig 1. The 18F introducer sheath is retracted approximately half
way between the top of the stent-graft and the flow divider. Note
also that the Meier guidewire has been pulled back to the floppy
portion within the aneurysm neck so that the endograft can better
conform to the native aortic conformation.typical nitinol peripheral stents, the stent-graft has more ofa tendency to actually retract caudally than “jump” for-
ward; therefore, slight forward pressure of the delivery
catheter itself under continuous fluoroscopic visualization
is necessary.
At same time, the assistant again starts pulling the
Sim-Pull cord, allowing the stent-graft to deploy just above
the retracting edge of the introducer sheath. Although this
second stage of the technique should not be rushed, it is
important that it be performed smoothly and continuously
until the contralateral docking limb is released so that the
stent-graft is vented to minimize the windsock effect. The
entire ipsilateral limb is deployed in a similar manner,
making sure the sheath is retracted below the distal end of
the limb.
If the main body is inadvertently deployed within the
sheath, the relatively smooth outer texture of the ePTFE
jacket and the weak radial force of the nitinol stent should
allow simple retraction of sheath without significant resis-
tance. Caudal drag of the device along the delivery catheter
would be prevented by the distal white olive tip. The
angiographic catheter is either simply pulled back for a
straight catheter, or over a guidewire for a pigtail or re-
curved catheter, and the remainder of the procedure pro-
ceeds in the usual manner.
CLINICAL EXPERIENCE
We have used this technique in nine (16%) of 55
Excluder cases performed over an 18-month period. The
technique was successful in seven (78%) of the nine cases in
placing the device at the intended site in the proximal neck.
The distribution of neck angles in the nine cases in which
this technique was used was 30° in two, 30° to 60° in
three, and 60° in four. The two cases where the neck
angle was 30° represented our learning curve for the
procedure.
The estimated distance from the lowermost renal artery
and the top of the stent-graft, as measured by a calibrated
marker catheter, was 3 mm in the seven successful cases.
For the two cases where the technique was not successful,
the infrarenal angle was approximately 70° and 90°. In the
first case, the device covered the lowermost renal artery and
had to be retracted. The device ultimately landed about 15
mm below the lowermost renal artery, resulting in a type I
endoleak. A proximal cuff was placed, which again partially
occluded the renal artery, and a bare metal stent was placed
to maintain its patency. In the second case, the device
landed about 20 mm below the lowermost renal artery,
with 5 mm attachment to the neck. Two proximal cuffs
were required to obtain an adequate seal.
DISCUSSION
During the clinical trial for the Excluder device, the
length and angulation of the proximal neck anatomy was
tightly controlled. Since United States Food and Drug
Administration approval and commercial availability, it has
been commonplace for the strict anatomic inclusion criteria
originally stated in the IFU to be stretched to enable repair
in surgically poor-risk patients who have no other reason-
lower
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in 20-mm straight necks; however, in shorter and angulated
cases, caudal landing of the stent-graft can occur in an
unpredictable manner, leading to insecure fixation or prox-
imal type I endoleak, or both, and the need for a proximal
cuff.
Slow deployment of the Excluder bifurcated device has,
to our knowledge, never been reported in the literature. In
one anecdotal description of the technique (personal com-
munication), after the device was positioned slightly above
Fig 2. Note how the top of the stent-graft starts to “flo
by the long gold marker.
Fig 3. Most of the body of the bifurcated endograft is de
of the image just before the contralateral gate is released
top endplate of the L4 vertebral body, which marks thethe renal arteries, the sheath was pulled back completely toexpose the entire device (to the white band of the delivery
catheter). The device was slowly deployed in themanner we
described to a very limited extent and rapidly retracted
below the renal arteries. Because of the windsock effect of
the partially deployed device, the device would spontane-
ously start to deploy from the downward aortic pulse even
without the cord being pulled. Therefore, unless the device
was expeditiously repositioned, the stent-graft could land
with the anchors engaging the aortic wall above the renal
arteries. There was very little temporal margin to allow for
and tilt slightly toward the contralateral leg as denoted
d. The top of the introducer sheath is seen at the bottom
e that the left gold marker has not moved relative to the
edge of the left renal artery.wer”ploye
. Notinterval aortograms.
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key role. The sheath essentially buttresses the flowered
stent-graft and prevents it from spontaneous deployment.
This allows a comfortable margin of time to perform inter-
val angiograms to precisely localize the renal arteries and
adjust the C-arm gantry angle without having to rush
through this critical portion of the procedure. The only
disadvantage of the technique is that it requires an assistant
in addition to the primary operator.
This technique can be adopted, with a very short learn-
ing curve, by anyone who is already familiar with the
Excluder deployment. We recommend that one initially try
this technique in two or three cases with a straightforward
proximal anatomy before attempting to use it in a difficult
neck. Although this technique is not necessary for routine
cases with favorable proximal neck anatomy, where the
Excluder usually behaves in a precise and predictable man-
ner, it may be a helpful technical adjunct in cases of short or
moderately angulated (30° to 60°) necks. Severe angula-
tion approaching 90° cannot be reliably managed using any
technique, including the current one, and represents the
physical limitations of today’s devices. In our own series,
the two technical failures involved severely angulated necks.Three of the four commercial devices use controlled
deployment mechanisms, which need not be necessarily
modified for difficult necks. On the other hand, smaller
delivery profile, active fixation, one-step deployment, com-
parable clinical outcomes,1,2 or personal preference may
make the Excluder attractive for some operators regardless
of the availability of other devices. This technique would be
indicated when the operator elects to use the Excluder
system but desires a more controlled deployment over the
standard rapid technique.
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